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During  reeont  years,  fogs  obtained  by  maohanlool  or  thenaio  dispersion  of 
petroleum,  eoel  and  other  oils,  have  found  vide  application  In  the  creation  of 
protective  fog  screams,  In  the  fight  against  malaria  bearing  mosquitoes  '■W',  etc. 
In  this  ccnnacticn  there  arose  a  need  far  a  simple  method,  one  that  is  suitable 
under  field  conditions,  of  cb tonal nlng  the  degree  of  dispersion  of  such  fogs; 
furthermore,  in  view  of  the  polydlsperse  nature  of  such  fogs.it  do  ee4  p— el ■  ■■ 
to  ecnf&as  the  determination  to  the  average  size  of  the  droplets,  ft  is  slse- 
neceaearyto  have  an  idea  regarding  the  distribution  of  the  droplet  slzo.^  There- 
fore.  Of  the  numerous  methods  proposed  for  the  measurement  of  dispersion"  cfN 
aerosols,,  the  most  suitable  one  In  the  given  instance  la  the  microscopic  measure¬ 
ment  of  oil  droplets  deposited  on  a  transparent  support.  For  this  purpose  it  is' 
ueoeseary  to  have  a  surfaoe  whereon  the  oil  would  produce  as  constant  a  rim  angle* 
as  possible,  es  only  in  such  an  event  the  precipitated  droplets  would  have  a 
regular  shape  of  a  leas  and  the  ratio  of  the  leas  diameter  to  the  diameter  of  the 
free  droplet  would  remain  eonstant.  According  to  the  data  presented  in  the 
literature  (1)  it  is  oaa ternary  to  employ  for  this  purpose  glass  slides  coated 
with  a  layer  of  zinc  stearate,  however  there  are  no  data  given  in  the  literature 
regarding  the  method  of  preparation  of  the  support  material  which  'would  be 
suitable  for  the  purpose  indicated,  nor  is  there  any  information  regarding  the 
magnitude  of  the  rim  angles  produced  on  the  support  by  various  oils,  etc.  Banes, 
it  was  considered  expedient  to  report  the  results. of  our  experiments  in  this 
field. 
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Experiments  conducted  with  neutral  alno  stearate,  (ZnCigB^G^*  described 
in  the  literature  (2)  have  demonstrated  that  this  material  is  unsuitable. 

Neutral  stearate  when  transferred  in  the  molten  state  onto  a  glass  slide  inevitably 
crystallizes  upon  pooling  and  the  oil  droplets  asanas  a  completely  irregular 
shape  on  the  resulting  crystalline  film;  sad,  of  course,  there  is  no  poesfMUJy 
of  obtaining  a  reproducible  rim  angle.  Neutral  stearate  was  prepared  by  us  by 
precipitation  from  a  hot  solution  of  sodium  stearate  treated  with  an  equivalent 
■mount  of  sine  sulfate;  this  procedure  results  in  the  formation  of  a  oooreely 
disperse,  easily  filterable  precipitate  and  the  filtrate  gives  an  acid  reaction 
towards  phaaolphthaleln  at  the  completion  of  precipitation.  Additional  experi¬ 
ments  have  shown  that  In  order  to  obtain  a  satisfactory  material  it  is  pa  pessary 
to  uae  the  alno  salt  In  an  amount  considerably  leas  jinn  the  theoretical,  ao  that 
the  solution  at  all  tints  would  remain  alkaline  when  tasted  with  phenolphthsl sin. 
Older  the  latter  ocndltlcne  a  highly  dispersed,  poorly  filterable  precipitate 
la  obtained,  which  deee  net  ofrystalllze  upon  solidification,  fart  solidifies  into 
a  hora-Uhe,  brittle  Morpheus  mass.  A  email  piece  of  this  material  is  carefully 
malted  on  a  specimen  elide  end  is  spread  over  it  in  a  thin  liyer.  On  the  turfaot 
prepared  in  the  shove  meunor  oil  droplets  of  any  else  form  mgularly  shaped 
lenses  having  a  rather  oenstaat  rim  angle.  Stearates  precipitated  la  on  alkaline  - 
aedtma  end  welch  trodoee  satisfactory  moults  are  the  basis  sine  stearates.  They 
contain  appreciably  more  sine  oxide  then  a  produet  which  is  obtained  in  a  neutral 
or  weekly  addle  medium  mad  which  is  a'.pufe  hettral  alas  stearate  (ZnO  content  is 
eqpal  to  12.#). 

*  denote*  the  oontaet  angle  between  the  .  easile 
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Preparation  of  Basic  Zinc  Stoarctoi  71  grams  (-*  0.25  moles)  of  eaaeerelai 
stearic  acid  ere  saponified  at  £0-C0°cTwith  a  solution  of  10.8  grans  (0,27  moles) 
of  sodim  hydroxide  in  1.5  liters  of  water.  The  precipitate  is  obtained  from  the 
Mas  solution,  at  the  sane  temperature,  by  the  addition  of  a  solution  of  26  grans 
(0.1S  equivalent  weight)  of  sine  sulfate  heptahydrate.  The  precipitate  la  fil¬ 
tered  off  in  wall  portions,  is  washed  on  the  filter  with  hot  water,  is  dried  at 
and  is  carefully  melted  at  170-£90°C  far  the  removal  of  last  traces  of 
SnO  content  la  15*7%, 
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fig.  2.  Relationship  Between 
the  Ratio  E/d  and  the  Magni¬ 
tude  of  the  Rim  ingle, 


of  the  droplet  diameter,  d,  Aran  the  lens  diameter,  D , 
Of  sphericity  of  the  latter,  which  is  always  the  ease  In 
~  applications,  the  following  formula  may  be  usedt 


e 

Xh  fig.  2  la  ahem*  a  graph  ocnatmoted  on  the  basis  of  this  formula. 
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Msasursmsat  of  rim  ta&m  was  dona  by  me  with  the  aid  of  a  horiscntally 
aanfagdl  mloweqpa  ftppad  with  an  syepieoe  grid' and  the  draw-tube  had  a  oir- 
anttar  seals.  To  the  adcroeoope  stags  was  fastened  a  support  made«of  a  wall 
pKwe  of  ahaot  metal  bint  at  a  right  angle,  so  that  the  surfaoe  of  the  aioroaoopa 
aUda  roetlag  on  It  ana  horlacntal  and  parallel  to  tha  optieal  axle.  Kext,  by 
taming  the  drsw^tsfto  the  sun  pises  lines  wore  set  saquantiallyi  1)  parallel  to 
\  the  surface  of  the  dih;  2)  parallel  to  the  tangent  at  the  left-hand  base  of 
the  lane)  3)  the  asms,  at  tbs  right-hand  base  and  tbs  corresponding  angles  of 
rotation  ware  read  off  with  a  pseelalcn  of  <w  0.5°.  Since  the  magnitudes  of  9m 
left-hand  and  right-hand  rim  angles  mire  practically  coincidental,  in  further 
work  only  the  angle  between  positions  (2)  and  (3),  equal  to  2d,  was  measured. 


Dlcorepanay  batonan  9m  values  af  obtained  for  various  lenses  did  mot 
soused  M®,  hsnoe  it  mas  adequate  for  aaoh  oil  to  taka  tbs  average  of  three 
mesfaremote.  The  siae  of  the  angle  Sc  practically  Independent  of  the  alas  af 
9m  Inna  as,  and  aimoa  the  msaaurmasnta  in  9m  ease  of  large  lenses  are  mere 
praaiae,  leasee  having  disasters  of  1-2  ms  sod  objective  Ko.  2  were  used. 


Won  a  highly  refined  petrolem  oil  ('Saperlya”)  and  QflaakiX  gas  oil 
obtaining  30*  arenetisa  glee  almost  idsntiaal  valaaa  fer  *6 ,  it  appeared  to  ua 
to  bo  eotireay  mimosa  sary  to  carry  out  detailed  analyses  of  the  die,  for  the 
majority  of  edla  9m  ratio  l/d  la  eqpel  to  1.8.  The  valaaa  of  i/d  presented  in 
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the  third  line  of  Table  1  rofsr  to  droplets  having  dicr.etcrs  r;  2.5  aa 
(diameter  of  the  lens  5  ek)  and  they  v;cre  obtained  by  direct  .toaaureaent  of  the 
lens  diameter  and  volume  of  the  drop.  It  Is  evident  fran  Tohle  1  that  even  In 
the  case  of  such  large  drops  the  departure  frcn  sphericity,  apparent  traa  the 
difference  between  the  calculated  and  measured  values  of  D/d,  is  comparatively 
snail. 

Table  1 
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46.5  46.0 
1.80  1.81 
1.85  - 


45.5 

1.82 


48.5 

1.77 


45.0 

1.83 


40.5 

1.91 

2.00 


58.8 

1.63 


54.5 

1.68 


90 

1.26 


It  is  of  interest  that  basic  sine  stearate  is  simultaneously  lyophohic  and 
lyophilic  substance. 


Heutral  sine  stearate  described  in  the  literature  is  not  suitable  as  a 
"support"  for  the  determination  of  diapers ioril oil  fogs.  Satisfactory  results 
are  obtained  only  when  basic  sine  stearates,  farmed  by  precipitation  in  an  allca- 
llne  medium,  are  enployed. 
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